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(54) Haptic feedback assisted text manipulation

(57) A system with a touchscreen generates haptic
effects in response to a manipulation of text displayed
on the touchscreen. The system senses a touch within
the text, and determines if the touch is a manipulation of

the text, and determines the type of the manipulation.
The system then generates a type of haptic event that is
based at least in part on the type of the manipulation that
was determined.
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Description

FIELD OF THE INVENTION

[0001] One embodiment is directed generally to a com-
puter touchscreen, and in particular to haptic feedback
for a computer touchscreen.

BACKGROUND INFORMATION

[0002] A touchscreen is an electronic visual display
that can detect the presence and location of a touch within
the display area. A "touch" generally refers to a contact
of the finger or hand with the display of the device. Touch-
screens can also sense other passive or active objects,
such as styli.
[0003] A touchscreen has two main attributes. First, it
enables one to interact directly with what is displayed,
rather than indirectly through a cursor controlled by a
mouse or touchpad. Second, it lets one do so without
requiring any intermediate device that would otherwise
need to be held in the hand. Touchscreens can be at-
tached to computers, or to networks as terminals. They
also play a prominent role in the design of digital appli-
ances such as personal digital assistants ("PDAs"), per-
sonal media players ("PMPs"), satellite navigation devic-
es, mobile phones, and video games.
[0004] Touchscreens are increasingly being used with
computers or computer "pads" that implement typical "of-
fice" applications such as word processing, spread-
sheets, etc. The touch functionality can sometimes en-
hance the user experience of these applications.

SUMMARY

[0005] The present invention is directed to a computer
readable medium having instructions stored thereon with
the features of claim 1. Some embodiments of the inven-
tion are disclosed in the dependent claims. Further, the
invention is directed to a computer implemented method
for providing haptic feedback on a device comprising a
touchscreen with the features of claim 12. Some embod-
iments of the method are disclosed in the dependent
claims. A further embodiment of the invention is a system
with a touchscreen that generates haptic effects in re-
sponse to a manipulation of text displayed on the touch-
screen. The system senses a touch within the text, and
determines if the touch is a manipulation of the text, and
determines the type of the manipulation. The system then
generates a type of haptic event that is based at least in
part on the type of the manipulation that was determined.
The manipulation may comprise at least one of: a selec-
tion of the text, an insertion of a cursor within the text,
copying, moving, or pasting the text. The selection of the
text may comprise one of selecting a character, a word,
a sentence, or a paragraph, and a different type of haptic
event is generated for each of the character, the word,
the sentence, and the paragraph.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Fig. 1 is a top view of a device in accordance
with one embodiment of the invention.
[0007] Fig. 2 is a block diagram of a haptic feedback
system in accordance with one embodiment of the
present invention.
[0008] Fig. 3 illustrates one embodiment of an inven-
tion to provide haptic feedback in response to text ma-
nipulation.
[0009] Fig. 4 illustrates the progression of a magnifi-
cation window as a finger moves left to right and selects/
highlights an increasing amount of words.
[0010] Fig. 5 is a flow diagram of the functionality of a
haptic feedback module when generating haptic feed-
back in response to text manipulation in accordance with
one embodiment.

DETAILED DESCRIPTION

[0011] One embodiment is a device having a touch-
screen that facilitates a user’s manipulation of text by
incorporating haptic feedback effects in response to a
user’s gestures and/or based on the content of the text.
Therefore, a user can more easily and efficiently manip-
ulate and interact with text, regardless of the size of the
text, the size of the touchscreen, or whether the user can
see the text under the user’s pointing finger or other ob-
ject.
[0012] Fig. 1 is a top view of a device 50 in accordance
with one embodiment of the invention. Device 50, as
shown, is a handheld computer tablet or pad and includes
a touchscreen 55. However, device 50 in other embodi-
ments can be any type of handheld device that includes
a touchscreen, including a PDA, portable media player,
portable gaming device, etc. Device 50 executes appli-
cations that generate text 58, and allows a user to interact
with and manipulate text 58 using a finger 56 or other
object. In response to the interaction, device 50 gener-
ates haptic feedback 54, which may be in the form of a
vibration that can be felt by finger 56. Device 50 may also
optionally allow the user to manipulate text 58 using other
interface devices, such as a mouse, touchpad, etc.
[0013] The manipulation of text may include any task
that a user may perform on, or in response to, displayed
text/characters. Examples of manipulation include a user
moving a cursor within the body of the text, selecting
specific characters, words, or lines among displayed text,
and copying and pasting portions of displayed text,
changing the position of portions of the text, deleting text,
changing text styles (e.g., weight, obliqueness, etc.), siz-
es, color, or typeface (e.g., font), order (e.g., an alpha-
betical list), formatting such as tabulation, outlining, line
spacing, kerning, or other actions.
[0014] Fig. 2 is a block diagram of a haptic feedback
system 10 in accordance with one embodiment of the
present invention. System 10 is part of device 50 of Fig.
1, and it provides the haptic feedback in response to text
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manipulation functionality. Although shown as a single
system, the functionality of system 10 can be implement-
ed as a distributed system. System 10 includes a bus 12
or other communication mechanism for communicating
information, and a processor 22 coupled to bus 12 for
processing information. Processor 22 may be any type
of general or specific purpose processor. System 10 fur-
ther includes a memory 14 for storing information and
instructions to be executed by processor 22. Memory 14
can be comprised of any combination of random access
memory ("RAM"), read only memory ("ROM"), static stor-
age such as a magnetic or optical disk, or any other type
of computer readable media.
[0015] Computer readable media may be any availa-
ble media that can be accessed by processor 22 and
includes both volatile and nonvolatile media, removable
and non-removable media, and communication media.
Communication media may include computer readable
instructions, data structures, program modules or other
data in a modulated data signal such as a carrier wave
or other transport mechanism and includes any informa-
tion delivery media.
[0016] In one embodiment, memory 14 stores software
modules that provide functionality when executed by
processor 22. The modules include an operating system
15 that provides operating system functionality for sys-
tem 10, as well as the rest of device 50 in one embodi-
ment. The modules further include a haptic feedback
module 16 that recognizes text manipulation and gener-
ates haptic feedback, as disclosed in more detail below.
System 10 will typically include one or more additional
application modules 18 to include additional functionality,
such as a word processing application to generate text
58 of Fig. 1, if it is not already incorporated in module 16.
[0017] System 10, in embodiments that transmit
and/or receive data from remote sources, further in-
cludes a communication device 20, such as a network
interface card, to provide mobile wireless network com-
munication, such as infrared, radio, Wi-Fi, or cellular net-
work communication. In other embodiments, communi-
cation device 20 provides a wired network connection,
such as an Ethernet connection or a modem.
[0018] Processor 22 is further coupled via bus 12 to a
touchscreen display 24, for displaying a graphical repre-
sentation or user interface to a user and recognizing user
touches. Touchscreen display 24 may be any type of
touchscreen, including a multi-touch touch screen.
[0019] System 10 further includes one or more actua-
tors 26. Processor 22 may transmit a haptic signal asso-
ciated with a haptic effect or "haptic event" to actuator
26, which in turn outputs haptic feedback/effects. Actu-
ator 26 may be, for example, an electric motor, an electro-
magnetic actuator, a voice coil, a linear resonant actua-
tor, a piezoelectric actuator, a shape memory alloy, an
electro-active polymer, a solenoid, an eccentric rotating
mass motor ("ERM") or a linear resonant actuator
("LRA"). For device 50 of Fig. 1, actuator 26 may be cou-
pled to touchscreen 55, the housing of device 50, or lo-

cated remotely from device 50, but still accessible to the
user. For example, haptic feedback generated by signals
from processor 22 may be "displayed" or felt at a user’s
remote telephone or watch.
[0020] In one embodiment, a user drags a finger
across the text, and one or more types of haptic feedback
can provide information to the user regarding the position
of the finger relative to the text. In one embodiment, the
haptic feedback is a vibration generated by an actuator,
and different types of haptic feedback, or different haptic
feedback "events" that are distinguishable by the user,
can be generated by varying the amplitude and/or fre-
quency of the vibration, or varying the time duration of
an individual haptic event. In some embodiments, in con-
junction with the haptic feedback, the text is magnified
so that the cursor position, which would normally be vis-
ually blocked by the user’s finger, can be detected.
[0021] Fig. 3 illustrates one embodiment of an inven-
tion to provide haptic feedback in response to text ma-
nipulation. As shown in Fig. 3, finger 56 selects a portion
of text 58 via touching touchscreen 55. In the embodi-
ment of Fig. 3, a magnification window 70 is generated
for displaying the text covered by finger 56 (i.e., "back’
withun"). A "handle" 78 is displayed when theuser initially
touches text 58, which indicates the initial position of the
cursor. As finger 56 slides right or left from handle 78,
that portion of the text is highlighted (highlighting 74),
indicating that the user is selecting that portion of the
text. As finger 56 slides across text 58, different haptic
events are generating indicating, for example, whether
finger 56 is covering a text character, or at a space be-
tween characters or between words.
[0022] Fig. 4 illustrates the progression of magnifica-
tion window 70 as finger 56 moves left to right and selects/
highlights an increasing amount of words. As shown, win-
dow 70 progresses from displaying "ch back’ with" to
"back’ with un" to "for an ever-gr" as finger 56 blocks
different words of text 58.
[0023] As finger 56 touches or slides across text 58,
different haptic events can be generated depending on
the position of finger 56, the context of the text, etc. For
example, if a character is selected, a certain haptic feed-
back event is generated. Unique characters can be tied
to unique haptic events. Groups of characters can be tied
to groups of haptic events. Further, if a full word is se-
lected, a different haptic event is generated. Full word
selection can be achieved by looking for selection of
spaces, or other means. Further, if a line is selected, a
different haptic event is generated. Line selection can be
achieved by looking for selection of new line characters,
or other means. Still further, if a paragraph is selected,
a different haptic event is generated. Paragraph selection
can be achieved by looking for selection of new para-
graph characters, or other means.
[0024] Further, a haptic event can be generated at the
end of a selected item. For example, if a word, sentence,
or paragraph is selected, the haptic event is generated
when the end of the word, sentence, or paragraph is
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reached. The generation may be dependent on the di-
rection of the gesture so, for example, for a word, if the
direction is from left to right, the haptic event is generated
when the last letter is reached, and if the direction is from
right to left, the haptic event is generated when the first
letter is reached (assuming the text is meant to be read
from left to right).
[0025] In one embodiment, the type of haptic event
can be affected by other gestural parameters, such as
speed. For example, fast gestures could result in filtering
out some of the haptic events that would normally occur
during slow gestures. Therefore, if a user is slowly mov-
ing a finger across text, haptic feedback can allow the
user to feel each character by varying the type of haptic
event when encountering the space between characters.
However, if the user is more quickly moving a finger
across text, haptic feedback can allow the user to feel
each individual word rather than character by varying the
type of haptic event when encountering the space be-
tween words. Other variations of speed could result, for
example, in a sentence or paragraph being distinguished
by haptic events.
[0026] Fig. 5 is a flow diagram of the functionality of
haptic feedback module 16 when generating haptic feed-
back in response to text manipulation in accordance with
one embodiment. In one embodiment, the functionality
of the flow diagram of Fig. 5 is implemented by software
stored in memory or other computer readable or tangible
medium, and executed by a processor. In other embod-
iments, the functionality may be performed by hardware
(e.g., through the use of an application specific integrated
circuit ("ASIC"), a programmable gate array ("PGA"), a
field programmable gate array ("FPGA"), etc.), or any
combination of hardware and software.
[0027] At 502, module 16 detects gestures within gen-
erated text or characters in a display such as touchscreen
55 of Fig. 1. The "text" may be any type of characters
that are generated by an application, or data that is dis-
played as a result of a database query or other genera-
tion. In general, the text is dynamically generated, and
is different from more static input controls or other types
of user interfaces that are used to control or modify text
or data. In most embodiments, the text is displayed in a
region of the display that is separate from Ul controls and
other non-textual areas.
[0028] At 504, if the gesture is determined to be a us-
er’s finger or other object being applied to text, module
16 determines if the user is trying to select text or trying
to place a cursor within text or otherwise attempting to
manipulate text.
[0029] At 506, if yes at 504, haptic feedback events
are retrieved and/or generated based on the type of text
selection or cursor insertion. For example, a different
haptic event may be generated depending on whether a
character, word, line, or paragraph is being selected.
[0030] The haptic events can be provided when a cur-
sor is moved within the text, rather than during selection.
Cursor placement could feel different from selection, to

differentiate it, or the same, to emphasize user experi-
ence consistency.
[0031] In one embodiment, haptic feedback can also
be provided on other "points of interest" when selections
occur using intelligent text processing to determine dif-
ferent haptic events to apply to different portions of text.
For example, a haptic effect could be played when the
user selects the name of a contact, or a sequence of
numbers recognized to be a phone number. For example,
in a text such as an email, there may be an embedded
address. The address can generate a unique haptic ef-
fect when touched by a user, so it can be easily distin-
guished from the rest of the text. Therefore, the user can
select the text address, assisted by the haptic feedback,
and, for example, paste the address in another applica-
tion.
[0032] A haptic effect can be generated based on the
semantic context of text. For example, if the text is se-
mantically processed or annotated with a formal descrip-
tion of concepts, terms, and relationships within a given
knowledge domain, these annotations could generate
haptic effects.
[0033] A haptic event can signify the availability of op-
erations to be done on selected text. For example, a cer-
tain haptic feedback effect could be generated if the se-
lected text is eligible for a "paste" command, or vice ver-
sa. Further, other text selection/manipulation functions
such as cut, copy, paste, insert, etc. can each have
unique haptic effects and can be tied to selection. For
example, the haptic effect associated with "paste" might
have a strength that varies along with the volume of text
being pasted. The intensity of the paste effect may be a
reflection of the sum total of the haptic intensities gener-
ated by each individual character as it was selected.
[0034] Although embodiments illustrate "text", in other
embodiments the manipulation of a user interface ("Ul")
element or other type of "object" selection may be de-
tected, including icons, images, or other virtual/Ul objects
displayed on the screen that the user might want to select
with screen gestures. For example, if an image having a
foreground section and background section is displayed,
a haptic event can be generated as a user’s finger moves
from the foreground to the background. Further, if multi-
ple icons are displayed, haptic effects can be varied as
a user moves between icons.
[0035] As disclosed, embodiments generate varied
haptic events as a user manipulates text other types of
characters, or other information. The varied haptic events
assist the user in performing the interaction, such as cop-
ying and pasting text, selection of text, cursor insertion
within text, etc.
[0036] Several embodiments are specifically illustrat-
ed and/or described herein. However, it will be appreci-
ated that modifications and variations of the disclosed
embodiments are covered by the above teachings and
within the purview of the appended claims. For example,
the computer readable medium according to the inven-
tion may further comprise: determining a portion of the
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text that is blocked by the touch; and generating and
displaying a magnification window that includes the por-
tion of the text. Further, the method according to the
present invention may further comprise the steps of: gen-
erating different types of haptic events by varying one or
more of an amplitude, a time duration, or a frequency of
a vibration or determining a portion of the text that is
blocked by the touch and generating and displaying a
magnification window that includes the portion of the text.
Still further, the touch may comprise a sliding of an object
across the text, wherein the type of haptic event is based
at least on a speed of the sliding.
[0037] For example, instead of a vibration based haptic
event, the display may be formed of a polymorphic sur-
face (i.e., deformable surface actuators), so that the hap-
tic effect could be a static change to the screen’s surface
rather than a vibration, or a change of friction. Further,
forces or electro-tactile stimulation can be used instead
of vibration.

Claims

1. A computer readable medium having instructions
stored thereon that, when executed by a processor,
causes the processor to provide haptic feedback on
a device comprising a touchscreen, the instructions
comprising:

displaying text;
sensing a touch within the text;
determining if the touch is a manipulation of the
text and a type of the manipulation; and
generating a type of haptic event based at least
in part on the type of the manipulation.

2. The computer readable medium of claim 1, wherein
the manipulation comprises at least one of: a selec-
tion of the text, an insertion or positioning of a cursor
within the text, copying the text, moving the text, or
pasting the text

3. The computer readable medium of claim 2, wherein
the selection of the text comprises one of selecting
a character, a word, a sentence, or a paragraph, and
a first haptic event is generated for each of the char-
acter, the word, the sentence, or the paragraph or
wherein the selection of text comprises selecting an
item comprising a word, sentence or paragraph, and
haptic event is generated when the touch reaches
an end of the item.

4. The computer readable medium of claim 1, wherein
types of haptic events are generated by varying one
or more of an amplitude, a time duration, or a fre-
quency of a vibration.

5. The computer readable medium of claim 1, wherein

the touch comprises a sliding of an object across the
text, wherein the type of haptic event is based at
least on a speed of the sliding.

6. The computer readable medium of claim 5, wherein
if the speed is a first amount, a first type of haptic
event provides an individual character feeling, and
if the speed is a second amount greater than the first
amount, a second type of haptic event provides an
individual word feeling.

7. The computer readable medium of claim 1, wherein
determining the type of manipulation comprises de-
termining if a point of interest of the text is touched,
wherein the point of interest comprises at least one
of a name of a contact, a telephone number, and an
address or wherein determining the type of manip-
ulation comprises determining if the text comprises
a semantic annotation.

8. The computer readable medium of claim 2, wherein
the type of haptic event is based at least on an avail-
ability of operations for the selected text, and wherein
the availability of operations comprises at least one
of cut, copy, paste or insert.

9. The computer readable medium of claim 8, wherein
the haptic event generated in response to the avail-
ability of paste comprises a strength based on a vol-
ume of selected text.

10. The computer readable medium of claim 1, further
comprising:

sensing a second touch within an image having
a background and a foreground, wherein the
touch traverses the foreground to the back-
ground;
generating a haptic event when the second
touch moves to the background.

11. The computer readable medium of claim 1, wherein
types of haptic events are generated by at least one
of a vibration, a local deformation of a surface, or a
change of friction.

12. A computer implemented method for providing hap-
tic feedback on a device comprising a touchscreen,
the method comprising:

displaying text;
sensing a touch within the text;
determining if the touch is a manipulation of the
text and a type of the manipulation; and
generating a type of haptic event based at least
in part on the type of the manipulation.

13. The method of claim 12, wherein the manipulation

7 8



EP 2 461 228 A2

6

5

10

15

20

25

30

35

40

45

50

55

comprises at least one of: a selection of the text, an
insertion of a cursor within the text, or copying, mov-
ing, and pasting the text.

14. The method of claim 13, wherein the selection of the
text comprises one of selecting a character, a word,
a sentence, or a paragraph, and a different type of
haptic event is generated for each of the character,
the word, the sentence, and the paragraph.

15. An apparatus comprising:

a processor;
a memory coupled to the processor and storing
instructions;
a touchscreen coupled to the processor;
an actuator coupled to the processor;
wherein the instructions, when executed by the
processor, cause the apparatus to:

display text;
sense a touch within the text;
determine if the touch is a manipulation of
the text and a type of the manipulation; and
generate a type of haptic event with the ac-
tuator based at least in part on the type of
the manipulation.
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